The Quality of Cause-of-Injury Data: Where Hospital Records Fall Down by McKenzie, Kirsten et al.
  
 
COVER SHEET 
 
 
This is the author version of article published as: 
 
McKenzie, Kirsten and Harding, Leith F and Walker, Susan M and Harrison, James E 
and Enraght-Moony, Emma L and Waller, Garry S (2006) The quality of cause-of-
injury data: Where hospital records fall down. Australian and New Zealand Journal of 
Public Health 30:pp. 509-513 
 
Copyright 2006 Public Health Association of Australia  
 
.Accessed from   http://eprints.qut.edu.au 
 
 
 
 
 
 
 
 
 
 
2006 vol. 30 no. 6 AUSTRALIAN AND NEW ZEALAND JOURNAL OF PUBLIC HEALTH 509
The annual direct cost of treatment of injuries is estimated to be $4 billion across health sectors and $2.8 billion 
for hospitals alone, representing a significant 
public health and economic burden.1 Quality 
data about hospitalised injuries is vital 
to injury risk and outcome research, the 
appropriate allocation of resources and the 
evaluation of injury prevention strategies. 
While it is important for the purposes of 
injury surveillance to know the physical 
nature of injuries, it is imperative for injury 
prevention and control organisations to have 
accurate and comprehensive data about the 
circumstances surrounding hospitalised 
injuries.2 National hospital morbidity data are 
a key surveillance tool for injury researchers 
and prevention and control agencies. 
Classification of  
cause-of-injury data
Nationally and internationally, morbidity 
and mortality data are coded according to 
the International Statistical Classification of 
Diseases and Related Health Problems (ICD) 
system.3 The ICD is used internationally for 
mortality coding and in some nations for 
morbidity coding. The National Centre for 
Classification in Health (NCCH) produces 
and publishes an Australian Modification, 
the ICD-10-AM, which is updated biennially 
The quality of cause-of-injury data:  
where hospital records fall down
Kirsten McKenzie, Leith Forbes Harding, Susan Mary Walker
National Centre for Classification in Health, Queensland University of Technology, 
Queensland
James Edward Harrison
Research Centre for Injury Studies, Flinders University, South Australia
Emma Louise Enraght-Moony, Garry Stewart Waller
National Centre for Classification in Health, Queensland University of Technology, 
Queensland
Abstract
Objectives: This research identifies 
the level of specificity of cause-of-injury 
morbidity data in Australia. The research 
explores reasons for poor-quality data 
across different causes-of-injury areas, 
including a lack of clinical documentation 
and insufficient detail in the classification 
system.
Methods: The 2002/03 hospital morbidity 
dataset of 593,079 injury-related hospital 
admissions was analysed to examine the 
specificity of coded external cause-of-injury 
data. 
Results: While overall specificity appeared 
high, the cause of 47,660 injuries was not 
specifically defined according to the code 
assigned. Only 56% of cases for whom 
injury was the result of an accidental fall 
were assigned a specific code to identify 
the causal detail; 19% were assigned an 
‘Other Specified’ fall code, suggesting a 
lack of specific code availability; and 25% 
were assigned an ‘Unspecified Fall’ code, 
suggesting a lack of clinical documentation 
to facilitate code selection. 
Conclusions: To improve the quality of 
injury-related hospital morbidity data, two 
main areas to focus resources are: 1) the 
development of more specific cause-of-
injury codes; and 2) the provision of more 
detailed documentation from clinicians.
Implications: Clinicians and clinical 
coders need to work together to improve 
the quality of injury-related coded data 
through the provision of specific codes and 
improved clinical documentation. Accurate 
and comprehensive data pertaining to the 
circumstances surrounding hospitalised 
injury events will benefit injury prevention 
and surveillance initiatives, provide 
justification for resources related to injury 
hospitalisation, and assist in external 
cause research in Australia.
(Aust N Z J Public Health 2006; 30: 509-13)
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to ensure the classification is current and 
suitable for Australian clinical practice.4 It 
is used in Australia to assign alphanumerical 
codes to diagnoses and procedures recorded 
in patient records in hospitals, to allow for 
the comparison and analysis of Australian 
morbidity data. Using ICD-10 or ICD-10-
AM coded data facilitates the statistical 
aggregation of national morbidity and 
mortality data in a standardised format, 
enabling the collection, storage, and analysis 
of comparable data.5 
The External Causes of Morbidity and 
Mortality chapter (Chapter 20) of the 
ICD-10-AM describes the causes of injury, 
poisoning and adverse events. External cause 
codes are structured to capture the different 
elements of circumstances specific to certain 
types of injury events. The classification also 
requires the assignment of additional codes 
to record detail on the place of occurrence 
(e.g. school, work), the activity at the time 
of injury (e.g. working for income, playing 
sport), detail on any object involved, and the 
intent of the injured person and others. 
Specificity in ICD coding  
of injury data
ICD external causes of injury codes should 
facilitate the standardisation, comparison 
and evaluation of morbidity data,6 and 
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detailed information regarding causal and contributory factors 
of an injury are necessary to advance injury research. Therefore, 
the classification system used needs to provide a high level of 
specificity to ensure good-quality information on the causes of 
injuries is available.6 Because ICD classifications are purpose-
built for statistical reporting, they are required to be sensitive 
and capable of classifying all information encountered in hospital 
medical records. 
The ICD classification accomplishes this through the use of ill-
defined residual codes such as ‘Other Specified’ and ‘Unspecified’ 
categories that function to capture remaining information that 
cannot be assigned to more specific codes. ‘Other Specified’ codes 
are assigned when there is precise information documented in the 
medical record for which there is no unique ICD code available. 
Unspecified codes are used primarily when there is insufficient 
information available in the medical record documentation to 
assign specific ICD codes or where the clinical circumstances are 
such that further information about a diagnosis is not available. 
Within some ICD code blocks where there is limited code space 
available ‘Other Specified’ and ‘Unspecified’ are grouped into one 
code being ‘Other and Unspecified’. In these cases it is difficult to 
determine whether the use of the ill-defined category is due to a 
lack of available ICD codes or a lack of medical documentation. 
However, in a high-quality injury information and surveillance 
system, it is important to have a minimal use of ill-defined residual 
codes as these codes provide limited meaningful information about 
the specific cause of injuries.
Importance of clinical documentation
The accuracy and completeness of documentation within the 
medical record are important issues that have an impact on the 
specificity of coding and resultant quality of external cause-of-
injury information. Detailed, accurate documentation provided by 
clinicians in patient medical records is imperative for high-quality 
coded data.7 If clinicians provide adequate documentation about 
the patient’s diagnoses and procedures, coders can accurately 
assign codes to describe the patient’s encounter. While there has 
been limited research conducted in the local context, research 
overseas has found poor documentation within the source record 
from which the coding is being performed decreases data quality 
by contributing to an overuse of ‘Unspecified’ codes.8,9 This is 
especially so for external cause documentation, which may not be 
seen as critical to the patient’s care by the treating clinician with 
the resultant detail limited or omitted altogether. 
Aims of current research
The research identifies the level of specificity of cause-of-
injury morbidity data in Australia and explores reasons for poor 
specificity of data across different causes of injury areas, including 
the extent to which there is a lack of clinical documentation and 
insufficient detail in the classification system.
Methods
The national hospital morbidity dataset for 2002/03 was 
provided by the Australian Institute of Health and Welfare for all 
Australian States. The 2002/03 dataset consisted of approximately 
6.6 million separations. Cases with an injury and external cause 
code listed anywhere in the code string were extracted for analysis 
with 593,079 cases in 2002/03 satisfying these criteria. Throughout 
this paper, unintentional injuries will be referred to using the 
outdated term ‘accidents’, as this term indicates a particular block 
of codes in the ICD-10-AM classification system.
Results
Sample characteristics
The sample comprised 327,361 males and 265,706 females, 
with an average age of 47 years (SD=26.56). The average length 
of stay was 6.5 days (SD=43.11). 
Specificity of intent external cause code blocks
At a broad level, the external cause chapter is organised into 
categories based on the injury intent, being Accidental, Intentional 
Self-harm, Assault and Undetermined. Within these code blocks 
are specific codes to describe the mechanism involved (such as 
Accidental Falls, Transport Accidents etc.) and ill-defined residual 
codes (such as Other Specified accident and Unspecified accident). 
When examining these four broad categories of external causes as 
shown in Table 1, the majority of cases (89% overall) were able to 
be assigned to a specific mechanism code block. However, 11% 
of Accidents and 13% of Assaults could only be assigned to the 
Unspecified category, representing a significant loss of valuable 
injury information in these two intent categories. 
Specificity of accident code categories
The Accident category is further divided into 12 mechanism 
blocks to describe what went wrong in the accident event. Eight 
of the 12 mechanisms showed high levels of specificity, with 
Table 1: Specificity of data across broad intent categories.
Intent categories Specified Other specified Unspecified Total
 n % n % n % 
Accident 328,687 88.5 1,934 0.5 40,732 11.0 371,353
Intentional self-harm 27,848 98.4 321 1.1 118 0.4 28,287
Assault 18,828 81.4 1,265 5.5 3,040 13.1 23,133
Undetermined intent 2,934 92.1 38 1.2 212 6.7 3,184
Total 378,297 88.8 3,558 0.8 44,102 10.4 425,957
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more than 90% of cases being assigned specific cause of injury 
codes. Table 2 shows the specificity of data across accident 
mechanisms. Six of the 12 mechanisms have a combined code 
for Other Specified and Unspecified and five of these mechanisms 
showed high levels of specificity, therefore these mechanisms are 
not reported in Table 2. 
A significant lack of specificity was evident for the mechanisms 
of: accidental falls, accidental poisonings and exposure to smoke, 
fire and flames. The specific cause of falls (i.e. fall from stairs, 
wheelchair etc.) was assigned in slightly more than half of the 
cases, with 19% assigned to Other Specified causes and one-
quarter assigned to Unspecified causes. Being the most commonly 
reported accident mechanism, these fall cases represent 19% of 
accidents overall assigned an ill-defined code (71,772 hospitalised 
injuries in this data year). Noxious substances were unspecified 
in 38% of cases of accidental poisoning.
Specificity of mechanisms across  
other intent blocks
Intent blocks other than Accidental intent (i.e. Intentional 
Self-harm, Assault and Undetermined) are each divided into 22 
categories at the three character level, based on the actual cause 
of the injury. For ease of interpretation and comparability across 
Table 2: Specificity of data across accident mechanisms
Accident mechanisms Specified Other specified Unspecified Total
 n % n % n % 
Transport accidents 54,362 98.4 607 1.1 270 0.5 55,239
Falls 89,885 55.6 31,298 19.4 40,474 25.0 161,657
Drowning and submersion 428 83.1 28 5.4 59 11.5 515
Other accidental threats to breathing 1,161 90.4 3 0.2 120 9.3 1,284
Exposure to smoke, fire and flames 1,709 65.3 238 9.1 670 25.6 2,617
Contact with venomous animals/plants 3,747 98.4 5 0.1 54 1.4 3,806
Noxious 
substance
Noxious 
substance
Noxious 
substance
Sharp 
object
Sharp 
object
Sharp 
object
Self harm Assault Undetermined
Figure 1: Specificity of mechanism across intent blocks.
these intent blocks, the categories were grouped into five blocks, 
being injuries caused by: exposure to noxious substance, drowning 
and submersion, firearm discharge, sharp objects, crashing of a 
motor vehicle. The two categories that are presented in this paper 
are injuries caused by exposure to noxious substances and sharp 
objects, as these represent the highest proportion of cases for 
comparison across intent blocks. 
The data for exposure to noxious substances varied in terms of 
specificity across intent blocks with between 12% (Self-harm and 
Undetermined intent) to 18% (Assault) being assigned ill-defined 
cause codes. As ‘Other’ and ‘Unspecified’ noxious substances 
are grouped within the majority of the noxious substance code 
ranges, ill-defined noxious substances refer to the aggregate of 
these two codes.
The data for injuries caused by sharp objects differs across 
intent blocks, with only 67% of Intentional Self-harm cases being 
assigned specific cause codes, compared with 76% of Assault 
cases. Ill-defined Assault cases due to sharp objects were evenly 
dispersed between Other Specified and Unspecified codes. In 
contrast, ill-defined Intentional Self-harm cases due to sharp 
objects were largely Unspecified, with 23% of cases being assigned 
Unspecified cause codes, compared with 10% being assigned 
Other Specified codes.
Injuries The quality of cause-of-injury data
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Discussion
The ICD-10-AM external cause classification system provides a 
valuable means of standardising causes-of-injury data on a national 
and international basis.6 The availability of precise and standardised 
external cause of injury information enables identification of 
significant injury risks and informs the formulation of preventive 
measures and resources. It also facilitates comparisons of external 
cause code information across hospitals, States, countries and time. 
External cause codes are highly relevant to injury surveillance 
and prevention given that injury prevention activities focus on 
identifying, understanding and modifying causative factors behind 
injury events.10
Other Specified and Unspecified categories are of particular 
interest when reviewing the quality of injury information. 
High proportions of cases being assigned an Other Specified 
code (particularly when there are few cases being assigned an 
Unspecified code) represent an area of potential classification 
development, where new codes could be developed to capture 
the cases ‘lost’ to this category. High proportions of cases being 
assigned an Unspecified code (particularly when there are few 
cases being assigned an Other Specified code) suggest an area 
where there is insufficient clinical documentation to assign more 
specific codes. In these cases, further research and education is 
needed to a) determine the reasons for a lack of detail and b) 
inform clinical staff as to the importance of providing the extra 
detail in the medical record to enable the more specific codes to 
be assigned.
The research found that at the Intent block level, there is 
relatively good capture of injury information using ICD codes with 
almost 90% of cases being assigned a specified causal mechanism. 
However, the use of Other Specified or Unspecified codes for 
cases within these broad categories represents a substantial loss of 
information for injury prevention researchers as very little can be 
determined about the cause of the injury from the codes assigned. 
It is concerning that 44,102 hospitalised injuries in Australia in 
the year being studied were assigned Unspecified external cause 
codes at the broad intent level, suggesting a lack of adequate 
clinical documentation or information in the medical record to 
permit meaningful code assignment. 
The largest external cause category overall, Accidental 
Falls, showed extremely poor specificity with more than 40% 
of accidental falls being assigned ill-defined codes that do not 
specify the cause of the fall. This is despite the availability of 18 
Accidental Fall codes in the third edition of ICD-10-AM with 
which to classify the type of fall, and the significant national 
priority placed on falls prevention (being an initiative of the 
National Health Priority Area11).
Specificity levels differed across intent blocks for exposure 
to noxious substances, with unintentional exposure to noxious 
substances having more than 38% of cases with ill-defined 
codes, assaults having almost 18% of cases being ill-defined 
and intentional-self harm cases having around 12% of cases 
being ill-defined. As the ill-defined codes for this mechanism 
represent a combined code of ‘Other Specified and Unspecified’, 
it is difficult to determine whether the difference in specificity 
across intent blocks reflects differences in clinical documentation 
by intent, or inadequacies of the classification system by intent. 
Furthermore, as noxious substances can be coded as both a 
poisoning diagnosis in the injury and poisoning chapter (Chapter 
19 – provides 226 specific noxious substances with two codes for 
other and unspecified substances), and an external cause in the 
external cause chapter (Chapter 20 – provides 12 possible noxious 
substances with one code for other and unspecified substances), 
it is possible that specific detail about noxious substances may 
be coded using the more specific diagnosis codes from the injury 
and poisoning chapter. 
Differences were evident in specificity across intent blocks 
for injuries caused by sharp objects, with Assault cases having 
similar proportions of cases being assigned Other Specified 
and Unspecified codes, while Intentional Self-harm cases had a 
significantly larger proportion of cases being assigned Unspecified 
codes. This indicates that the source of data imprecision depends 
on the injury intent, with Intentional Self-harm cases having less 
clinical documentation to support detailed coding than Assault 
cases. This may also reflect reluctance on the part of the injured 
person to report circumstances of the injury to clinical staff or 
reluctance on the part of the clinical staff to inquire as to the cause 
of the injury, especially where intentional self-harm is implied. 
Conclusion and Implications
In order that external cause data is accurately interpreted 
and reported and is valuable for injury prevention purposes, 
it is essential that clinicians and coders alike are aware of the 
documentation and coding problems related to the capture of 
cause-of-injury data. By working together to improve the quality 
of cause-of-injury information through the provision of specific 
codes and improved clinical documentation, accurate and 
comprehensive data pertaining to the circumstances surrounding 
hospitalised injury events will benefit injury prevention and 
surveillance initiatives, provide justification for resources related 
to injury hospitalisation, and assist in external cause research in 
Australia.
Future research is needed in this area to explore and address 
the reasons for poor-quality cause-of-injury information using 
administrative data. To gather a comprehensive picture of the 
factors influencing cause-of-injury data quality, future research 
needs to assess:
1. The accuracy of coded data through medical record reviews 
and coding audits.
2. The reasons for poor documentation and poor coding specificity 
through surveys of clinical and coding staff.
3. Areas that need improvement in the classification from both a 
coding and injury data users perspective.
4. The consistency of injury data across the trauma care continuum 
(from ambulance to emergency department, hospital and 
rehabilitation settings).
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